Energy defects in Huntington's disease: Why "in vivo" evidence matters.
Huntington's disease (HD) is an inherited progressive neurodegenerative disorder associated with involuntary abnormal movements (chorea), cognitive deficits and psychiatric disturbances. The most striking neuropathological change in HD is the early atrophy of the striatum. While the disease progresses, other brain structures also degenerate, including the cerebral cortex. Changes are also seen outside the brain, in particular weight loss/cachexia despite high dietary intake. The disease is caused by an abnormal expansion of a CAG repeat in the gene encoding the huntingtin protein (Htt). This mutation leads to the expression of a poly-glutamine stretch that changes the biological functions of mutant Htt (mHtt). The mechanisms underlying neurodegeneration in HD are not totally elucidated. Here, we discuss recent results obtained in patients, animal and cellular models suggesting that early disturbance in energy metabolism at least in part associated with mitochondrial defects may play a central role, even though all data are not congruent, possibly because most findings were obtained in cell culture systems or using biochemical analyses of post mortem tissues from rodent models. Thus, we put a particular focus on brain imaging studies that could identify biomarkers of energy defects in vivo and would be of prime interest in preclinical and clinical trials testing the efficacy of new therapies targeting energy metabolism in HD.